Nuclear histone deacetylases are not required for global histone deacetylation during meiotic maturation in porcine oocytes.
Histone acetylation plays an important role in the regulation of chromatin structure and gene function. In mammalian oocytes, histones H3 and H4 are highly acetylated during the germinal vesicle (GV) stage, and global histone deacetylation takes place via a histone deacetylase (HDAC)-dependent mechanism after GV breakdown (GVBD). The presence of HDACs in the GVs of mammalian oocytes in spite of the high acetylation states of nuclear histones indicates that the HDACs in the nucleus are inactive but become activated after GVBD. However, the fluctuation pattern, the localization of HDAC activity during meiotic maturation and, moreover, the responsibility of nuclear HDACs for global histone deacetylation are still unknown. Here, we demonstrated using porcine oocytes that total HDAC activity was maintained throughout meiotic maturation, and high HDAC activity was observed in both the nucleus and the cytoplasm at the GV stage. The experiments with valproic acid (VPA), a specific class I HDAC inhibitor, revealed that the HDACs in GVs were class I, and those in the cytoplasm were other than class I. Interestingly, VPA had no effect on global histone deacetylation after GVBD, indicating that nuclear HDACs were not required for global histone deacetylation. To confirm this possibility, we removed the nuclei from immature oocytes, injected somatic cell nuclei into the enucleated oocytes, and showed that injected somatic cell nuclei were dramatically deacetylated after nuclear envelope breakdown. These results revealed that nuclear contents, including class I HDACs, are not required for the global histone deacetylation during meiosis, and that cytoplasmic HDACs other than class I are responsible for this process.